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1 Title of Invention 

Treatment Process for Water-Containing Phosphorus Compounds 

2 claims 

' (1) a treatment process for water containing phosphorus compounds 
comprising adding to the water containing phosphorus compounds at 
-metal selected from the group consisting of iron, zinc, nxcXel, and manganese 
and/or an oxide therefrom, conditioning the water to pH 8-10 wxth a P H 
regulator, and allowing a reaction to take place with said phosphorus 
compounds, thereby removing them. 

(2, A treatment process for water containing phosphorus compounds as 
set forth in Claim 1, wherein the pH regulator is calcium hydroxide. 



3. 



Detailed Description of the invention 
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rwipld of Industrial Utility] 

' L present invention relates to a process for removing Phosphorus 
compounds, which 1. a suitable process for removing — * » 

mixing the water with a metal and/or oxide from rron, zinc, nickel, and 
manganese, and the like as a flocculating agent. 

[Prior art and Deficiencies Therein! „,,n„„ . 

In the manufacture of electroplated steel sheet by electropl.trng a 

metal strip with zn or M l. there are cases which ^ 
the electroplating so as to improve the paintabilrty of sard steel sheet, 
"s eatm nt usually uses a liquid treatment containing ,5-30, of phosph ic 
acid. The waste liquid after this treatment contains substantial phosphorrc 

The treatment processes for waste water containing phosphorus expounds 
thus generated, that is. the methods for phosphorus removal, can be clashed 
chiefly into 2 methods: a physicochemical removal process which uses 
lidls. and a biological removal process based on biologic al r„ 
conventional physicochemical removal processes include a flocculate 
removal using an aluminum or iron salt and one using lime. F or the removal of 
phosphorus compounds where the content of the phosphorus compounds is 
relatively small, there is a process disclosed in .apanese Patent Application 

Publication Kokai S57-4288. " 

The conventional active sludge treatment process calls for adding a 
flocculating agent such as an aluminum or an iron salt, or the like, in an 
active sludge treatment unit, thereby carrying out a flocculating 
classification for removing the phosphorus. This method permits a high 
removal rate . but it requires installation for rapid agitation, slow 
Station, and precipitation, considerably increasing the —™ ^ 

operation expense . The lime flocculating precipitation process rs di-ficult 

to maintain and control because of scale formation. 

Other methods include a selective ion exchange process which calls for 

using a fixed bed filled with active alumina for removal of phosphorus, bu^ 

unuL the flocoulation, produces no sludge,- however, the method is con dered 

problematic in terms of apparatus required for treating a large amount 

wastewater. The spent resin must often be regenerated. 

I„ the case of waste treatment liquid containing a large amount, such 

300-lSOOppm of phosphorus compounds, the method disclosed in the aforesaid 
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Kok ai 57-4288, i.e., the method of flocculation phosphorus confounds on 
adsorbents undesirably requires a large scale unit. 

<Object of the Invention> 
It is to address the above situation that the present invention was 

=s.rr = s r-™ — ;r:r. := l. 

phosphorus compounds. 

<Makeup of the Invention> 
Tfce present invention provides a treatment prooess for water containing 
p .osp h rr— comprising adding to the water containing ^ - 
* -t- ipast one metal selected from the group consxstxng of xron, 

t o pH 8-10 with a PH regulator, and allowing a reaotxon to take place 
S aid phosphorus compounds, thereby removing them. hv<Jroxi6e 
a this invention, said pH regulator is preferab!y calcium 

J0 r treatment of waters containing phosphorus compounds by the pro e s 
0 f thi „ ention. the excess metal and,or its oxide which rem* rr. unrea e 
it h the phosphorus W unds is converted to hydrides on rar . t e ^o 
8-10 with a PH regulator, preferably, calcium hydroxrde, so that 
supernatant water contains no metal ions and can be 

waters containing iron, ,inc, nickel, or manganese »^ J ^ q£ 
invention may be a metal-containing wastewater generated » ^* * " 
v arious products; in particular, sine and nickel are cent d » - 

wastewater when automotive ^™ ^ containing 

treatment of plating process waste and treatment w economically a 

„/i= ™n he carried out simultaneously to give economic 
phosphorus compounds can be camea „ oc . ss 
two birds with one stone effect, making this an excellent process^ 

It is preferred for the pH in this invention to be 8-10. At pH less 
than 8 \ L ron, nickel, and manganese are highly soluble so that these 
rall'wii: be found in the treated wastewater, failing ~ pass * « -n 
u a nlI over io the flocculation of these metals will oe p 
standards. At a pH over xu, anVa1i a aent, making the 

addition, such a pH adjustment requires consxderable alkalx agent, 

process costly. preferably calcium hydroxide. 

The pH regulator used for regulatxng pH is prerer 

The reason is its low cost. 

Fi gure 1 shows a flow chart for carrying out this xnventxon. 
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— 1 - — rrr — rrr^ 

metal and/or oxide selected P« i- — ' 

^ manganese, to 

justing the — » ° f co react the system !■ * '. 

The mixed ^ is allowed to react ^ ijiultor «* 4 via 

stlrrer 2 by » motor «. whrch is » £m 

a plpe 3 , during which steps is added tured by Kat aya»a KagaKu 

noclan [transliterated, may be misspelled 

Kogyo Kenxyusho, Co., Ltd.) . ^ by mo tor « in the 

said liquid mixture is agitated by ^ £locculate 

pre cipitator tan, , thereby — * " 

precipitate, the eupernatan^ wat thus^^ ^ ^ 
then discharged out of the system ^ -ttr co «.,. 

(ac idi=> is used to reduce the pH ^ 
samples of this invention are now 

<Bxample 1, phosphorus compounds is mixed with 

i wastewater containing 1124ppm J 1 compounds for a 

the equal volum, of wastewater contain ing 0* ^ ^ o£ „ ich lre 

„t according to the ^ relaclons hip between 

given in Figures 2 and 3. Fxgure n be ran oved using a mixed 

removal rate; phosphorous compound and Z ine e ^ ^ , 

wastewater adjusted to PH * ^ ^ lppm of ,ino, a 

treated water containing O.lppm o 

nearly 100% removal. sl>0>in in Figure 3, 

.he agitation time for or longer permits a 100* phosphorus 

indicating that an agitation for ^orus compounds and a 

removal. » wastewater «™^ 0 JL, SOppm of iron compounds, »PP« 
wastewater containing 380ppm of "™ were ^ed at the equal 

o£ nictel compounds, and 1»- of manganese P ^ ^ w 

volumes, to which milk of lime was —-"^J. FloolaI1 , manufactured by 
adding 1.5PP- of a polymer ^J^, „ in a precipitator 

Katayam* Kaga*u Kogyo Ken^sbo «-^» ^ of 0 . 3pp> , lln c 



manganese confounds of O.lppm 
< Example 3> 
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■ ■ „s pom of phosphorus compos and a wastewater 
A wastewater contains 395 ppm of^ P 16pp „ o£ iron 

containing 550ppm of sine compounds. 28pp. of ^ ^ ^ 

compounds were —a at the — ^ £looullant lf or 

hring the PH » .... 7^ -gyo «« 
example, Floclan. matured by ^ removals down to a 

station for 2 minutes in a preorp.ta t an, ^ ^ ^ 

phosphorus compounds level of 0.3ppm . *i 
c «ounds of 0.4PP*, and iron compounds O.lppm • 

^advantageous Effects of the „ . 

„ de.ori.ad in detail, the — j£ selected from the 

-« oontainin, phosphoru s compo^d « and/or „ oxid e 

gr onp consisting of iron, «*c. • ^ a pH regulat or, which 

the refrom. and conditioning ^ J „„t«.t.r, the phosphorus 

ca „ simply and reliably remove from <*^" and — , at a nearly 

compounds and metal compounds (zinc, mc , o£ 
10 o% level. A small scale unit also permits 

wastewater. lso pe rmit these harmful 

^ing two or more unwanted wascew er = n P ^ 
s «es to comPine with one another for * CP ^ 
giving the effect of a substantial cut m 

Brief Explanation of u »." 1 **™ ^ ^i.ent of this invention. 

r/e 2 t; i ::r::::: „~ ^ * - 

^^.rr^t^^uH--- between the agitation time 
a „d percent phosphorus removal in this invention. 



Explanation of Symbols 
1 Reactor 

4 precipitator tank 

5 Agitator 
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F I G. 1 



Wastewater containing 
phosphorous compounds 



Waste water 
containing metal 



PH regulator 




pH regulator 



M* — • 

50-80 



Discharge 



Fl G.2 



% Removal 



ioo - 

90- 
BO 
70- 
80 



Phosphorous compounds 
; Zinc/Compounds 



SO 



_J — I — « 



6 7 a 9 io n n 
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F I G. 3 



% Phosphorus removal 



100 
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80 
70- 
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SO 



1 23^5 * 

Agitation time, min 
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